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Summary of visible light image evaluation indicators of crop disease symptoms

HONG Mengyun', ZHANG Yan'?, HUANG Li', ZHOU Xingjiao', PANG Hao’, HUANG Renshuai'
(1. Guiyang University/Agricultural Products Nondestructive Testing Engineering Research Center, Guizhou Provincial Department of Education, Guiyang
550005, China; 2.School of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Crop diseases are adverse factors in agricultural production, which can cause damage to crop quality and
yield, or even total crop failure. Visible light imaging technology has the advantages of simple and easy operation, low cost
and high efficiency, and has become a key technical means in crop disease detection. This paper summarized the general
pathogenesis of crop biostress diseases, and the biological basis of visible light image recognition of crop diseases. In addi-
tion, combined with the application of visible light image features in crop disease detection and recognition, this paper sum-
marized two common visible light image disease symptom evaluation indicators of texture features and color features, and
generalized the advantages and limitations of different color features and texture features in identification of crop disease
symptoms through visible light image recognition. Finally, the problems in researches of evaluation indicators for crop dis-
ease symptoms based on visible light image features were proposed, and the prospect was put forward to provide reference
for the construction of more accurate crop disease evaluation index system as well as detection and identification model.

Key words: crop disease symptoms; disease symptom evaluation index; texture characteristics; color characteris-

tics; visible light image

FU AR R WO s e O, T
s 2024125 T EL K S (4, SRR RO 4
BB PR ARG (62265003 62141501 SRRV B MR R R A

EFR/ N EE = (2001-) , L, M LM, 5+ 8F 55 4=, B 55 7 [l NN N
2N GHRe A ek Y N LA 3 L= e =N =
AR (E-mail) 2897924116@ qq.com FEXIRE EREUEBIR PRARZ T R i % 4 2

ECTENY
WBIFMEE 9K Hi, (E-mail) Eileen-zy001@ sohu.com ﬁig X °



T T ARYRPR AT IOGIE G T FRLiR 1861

G IR L, Al UL AR BoR B A AR
A PEICHUEI ALRA | RRCR GE VL) A 3)
PCRRIE R A 0HA, )2 T VR 5 A I 408

FURT, B N AMYIT R T Al WO USSR AEAE D)
S PRAGIN U1 75 T A DGR ZE AT e R
AR T R R A R AR TR | X L R fke B
TEW) 5 B ER U S50 7 FEgl AR 7 o
BRI ST

S B B C AT A & T AR A I R )
SCHRERAR  (H 24 vh TR 2 ST B o B
XTI E RGN A5 AR B9 RGP S A AR 7 i
WA I ASSCAESIR ] WEE BN 15 bR
I KL A A B U@ BT 18 B E s (]
SFPUEAFAE LRI BE S AR B (GLCM) F#IES 4 )
TR IR (LBP ) 43R AE S5 20 3R AEAE A 1 AR TR
BRI O , B4 R RIS bR e AR I3
TR I SRR M AN SCIE T A RSk
SEORRHEPEN R T BUIR 52 1 B VE YR AT
W BN FEARITTEAE Z AT R AR
FEBCGRAE PP SRR R DT I 1A 2L, FEEERS
VMR AR 25T 18], DU A gk ok i/ 4
TRRPRIRBIBITSE Hh 14 TR AL YR R

I (&7t NI R RS, HESEE SPRIL REE
HRARHE 93 J7 0 O BB, 55 4 £ e

: 7

AR AT R AW T E AR 4 B
B, FERARIH AT IRIRIRET A, 5% 2
VEMI R R TR Fe il , 7 AR AR A 22 BE AR YR T, LU
RIHRAN o AR I S e A A KRS L 1R
YT AL OKEL 5 D SR AL LR 55
VeI B A BIME IR, S5 B AF AR R
TEWET W, ) 5 AL AR N £
YRR N BREUE IR o, BEAT B0, 3 F RS
B, Tl B HLAs R R R A g A
I AT T WK ORISR 3 7 e A 19, i
SRRSO 27 SR AN E TR 5
PEAT R AR R B0, 13 BARY) Lo e i, W A7 £
VEVIR G N VR BRIk . A [ % B B
IS 1499 J5 K EAE D OMLAS A A e an 1Al 1 B

K1 R 1w JEUR e e rho I A A I AR
NSRRI B RS IR 27 EVRY) e s
THOVLIE 8, B T /140 — B A s o 7 v s A A
I, m DA E) 25 EAEYI RO AE i Ji i 4 30
[E], 9 Ji B 5 7 25 A 3R B 5 o SRR IR A S5
I ARSEIE L A e a] B A K e A AR
UL A 22 00 g ST 227 A A TR B A
VRV ARNRRE 245 s B (= Y R YA T, i I o £
VeI AR B B, I i E R B, o £
240 ML e O™ E R

AP e BAR BT BT B B R IR AR C o UE B
1 REBREIRPNFERST EEWHMRAERETLDY

Fig.1 Pathogen and host crop microstructural changes during disease infection
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Fig.2 Visible light image characterization of the host crop evolving with the disease course
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Fig.3 Effect of light in different bands on the physiological characteristics of crop plants
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Fig.4 Comparison of RGB, HSV and L*a*b* colour models and colour-analyzer in the segmentation of lesion areas on tomoto leaves!]
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Table 1 Comparison of color characteristics between healthy and

inoculated samples!"!
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Table 2 Comparison of texture characteristics between healthy and

inoculated tomato leaf samples!"!
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Fig.5 Characteristic images of local binary pattern (LBP) of healthy and diseased leaves!*?!
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Fig.6 Visible light image of crop disease symptoms and corresponding color histogram
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Table 3 Eigenvalues of gray symbiotic matrix for images of differ-

ent disease types of citrus leaves!*!
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Table 4 Advantages and limitations of different color and texture characteristics of visible light images in the evaluation of crop disease symp-

toms
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